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WHAT IS CLAIMED IS: 



1a A catheter device for partitioning a patient's ascending aorta between 
the coronary ostia and the brachiocephalic artery, comprising: 

an elongated shaft having a distal end, a proximal end, a first inner lumen 
extending therebetween, an opening at the distal end in fluid communication 
with the first inner lumen; and 

an expandable means near the distal end of the shaft proximal to the 
opening in the first inner lumen for occluding the ascending aorta between the 
coronary ostia land the brachiocephalic artery so as to block substantially all 
systolic and diastolic blood flow therethrough, said expandable means being 
expandable eccentrically such that said expandable means has a first side and a 
second side, saia first side expanding to a larger size than said second side. 



2. The catheter devio 
preshaped distal portion 
arch such that the qistal 




laim 1 wherein said elongated shaft has a 
red to conform generally to the patients aortic 
sitionable within the ascending aorta. 



3. The catheter device of claim 2 wherein said preshaped distal portion of 
said elongated shaft has a curvature with an inner side of the curve and an outer 
side of the curve and wherein said expandable means is oriented on said catheter 
shaft such that the larger\first side of said expandable means is oriented toward 
the outer side of the curve\and the second side of said expandable means is 
oriented toward the inner side of the curve. 



4. The catheter device of claim 3 wherein the curvature of said preshaped 
distal portion of said elongated :shaft subtends an angle of about 135° to about 
225°. 
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5. \The catheter device of claim 1 wherein said expandable means 
comprises an inflatable elastomeric balloon. 
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1 6. The catheter device of claim 5 wherein said elongated shaft has a a 

2 second inner lumen in fluid communication with an interior space within said 

3 inflatable elastomeric balloon. 

1 7. The Catheter device of claim 5 wherein the second side of said inflatable 

2 elastomeric balloon is more resistant to expansion than the first side of said 

3 inflatable elastomeric balloon. 

1 8. The catheter device of claim 7 wherein the second side of said inflatable 

2 elastomeric balloon has a balloon wall thickness which is greater than the 

3 balloon wall thickness of the first side of said inflatable elastomeric balloon. 

1 . 9. The catheter device ofpteftn 1 wherein said expandable means 

2 comprises an inflatable inelastic balloon. 

1 " 10. The catheter devkfe ofNslaim 5 wherein said elongated shaft has a a 



second inner lumen imflun 



mnication with an interior space within said 



inflatable elastomeric balloon. 



1 11. The catheter device of claim 1 wherein said expandable means 

2 comprises an inflatable balk>on having at least a portion of the second side of the 

3 inflatable balloon attached to said elongated shaft thereby restricting expansion of 

4 the second side of the inflatable balloon. 
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12. The catheter device of claim 1 wherein said elongated shaft comprises 
a third inneruumen in fluid communication with a second opening in said 
elongated shaft distal to said expandable means. 

13. A catheter device for partitioning a patient's ascending aorta between 
the coronary ostla and the brachiocephalic artery, comprising: 

an elongated shaft having a distal end, a proximal end, a first inner lumen 
extending therebetween, and an opening at the distal end in fluid 
communication with the first inner lumen; and 

an expandable means near the distal end of the shaft proximal to the 
opening in the first tinner lumen for occluding the ascending aorta between the 
coronary ostia and the brachiocephalic artery so as to block substantially all 
systolic and diastolicvblood flow therethrough, said expandable means having a 
distal occlusive means for occluding the ascending aorta and a proximal 
stabilizing means for stabilizing said expandable means in a desired position 
within the ascending aorta. 

14. The catheter device of claim 13 wherein said proximal stabilizing 
means does not occlude the ascendine^oHa. 

15. The catheter device of claim 13 wherein said proximal stabilizing 
means does not block blood flow from the^scending aorta into the 
brachiocephalic artery. 

16. The catheter device of claim 13 wherein said expandable means 
comprises an inflatable balloor 



17. The catheter device oAclaim 16 wherein said distal occlusive means 
comprises a distal portion of saidlinflatable balloon of sufficient diameter to 
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occlude the ascending aorta and said proximal stabilizing means comprises a 
proximal portion of said inflatable balloon having means for contacting an inner 
surface or the ascending aorta for stabilizing said expandable means in a desired 
position within the ascending aorta and at least one blood flow passage for 
allowing blood flow from the ascending aorta into the brachiocephalic artery. 



18. The catheter device of claim 16 wherein said distal occlusive means 
comprises a distal portion of said inflatable balloon of sufficient diameter to 
occlude the ascending aorta and said proximal stabilizing means comprises a 
proximal portion of said inflatable balloon of sufficient diameter to contact an 
inner surface ofithe ascending aorta. 

19. The catheter device of claim 18 wherein said inflatable balloon further 
comprises a region of reduced diameter between said distal portion and said 
proximal portion or said inflatable balloon. 



20. A cathetendevice for partitioning a patient's ascending aorta between 
the coronary ostia anc^thcjf brachiocephalic artery, comprising: 

con^rising an inner tubular member within an outer 
tubular N member having a distal end, a proximal end, 
etween, and an opening at the distal end in 



an elongated shctft 
tubular member, said in 
a first inner lumen extendi 



fluid communication withVhe first inner lumen, a flow passage between said 
inner tubular member and said outer tubular member and 

an inflatable balloon near the distal end of the shaft proximal to the 
opening in the first inner lumen for occluding the ascending aorta between the 
coronary ostia and the brachiocephalic artery so as to block substantially all 
systolic and diastolic blood flowuherethrough, an interior space within said 
inflatable balloon being in fluid communication with said flow passage. 
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21. The catheter device of claim 20 whefein said inflatable balloon has a 
distal end attached to said inner tubular merrjber and a proximal end attached to 
said outer tubular member. 

22. The catheter device of claim 20/further comprising a pressure 
transducer means for measuring fluid pressure mounted on said elongated shaft 
distal to said expandable means. 

23. The catheter device of claird 22 further comprising a second pressure 
transducer means for measuring flujrd pressure mounted on said elongated shaft 
within said expandable means. 

24. The catheter device of /claim 20 wherein said inner tubular member 
comprises a third inner lumen ih fluid communication with a second opening 
in said inner tubular member distal to said expandable means. 



25. The catheter 
axially movable with re 



devicef <Sf claim 21 wherein said inner tubular member is 
pect/tp said oufcer tubular member. 



26. The catheter device of claim 25 further comprising a locking means for 
selectively locking said iniyer tubular in a desired position with respect to said 
outer tubular member. 



27. The catheter device of claim 25 wherein said catheter device has a 
collapsed position in wnich said inflatable balloon is deflated and said outer 
tubular member is withdrawn proximally with respect to said inner tubular 
member thereby collapsing said inflatable balloon around said inner tubular 
member. 
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28. The catheter device of claim 25 wherein said catheter device has a 
deployed position in which said inflatable balloon is inflated and said outer 
tubular member is advanced distally with respect to said inner tubular member. 

29. The catheter device of claim 28 when said catheter device is in said 
deployed position said inflatable balloon has a length-to-diameter ratio of less 
than about 1. / 

30. The catheter device of claim 25 wherein said catheter device has a first 
deployed position in which said outer tuburnr member is advanced distally to an 
intermediate position with respect to said /inner tubular member and said 
inflatable balloon is inflated to a generalMspherical shape, and a second deployed 
position in which said outer tubular memben is . advanced distally with respect to 
said inner tubular member and said inflatable balloori is inflated to a generally 
toroidal shape. / / 

31. The catheter device oAcpirh 25 wherein said catheter device is 
selectively deployable by advancing said outer tubular member distally to a 
selected position with respect to/said inner tubular member and inflating said 
inflatable balloon whereby said/balloon is selectively deployed to have a length- 
to-diameter ratio of less than % equal to about 1, or greater than 1. 

32. The catheter device of claim 24 wherein said inner tubular member is 
rotatable with respect to said outer tubular member. 

33. The catheter device of claim 32 wherein said catheter device has a 
collapsed position in which said inflatable balloon is deflated and said outer 
tubular member is rotated with respect to said inner tubular member thereby 
twisting said inflatable balloon around said inner tubular member. 
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1 34. The catheter device of claim 21 wherein said inner tubular member is 

2 rotatable and axially movable with respect to said outer tubular member. 

1 35. The catheter device of claim 34 wherein said catheter device has a 

2 collapsed position in which said inflatable galloon is deflated and said outer 

3 tubular member is withdrawn proximally 4nd rotated with respect to said inner 

4 tubular member thereby collapsing and t/visting said inflatable balloon around 

5 said inner tubular member. 
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36. A catheter device for partitioning^ 
the coronary ostia and the bracKiocedhaHc 

an elongated shaft having a d&stal/eiYd 
extending therebetween, and 
communication with the firs 



an ot 



inn 



a patient's ascending aorta between 
tery, comprising: 

, a proximal end, a first inner lumen 
t the distal end in fluid 
umen; and 



>nmg 



an expandable means ndar/tfhe distal end of the shaft proximal to the 
opening in the first inner lumen/for occluding the ascending aorta between the 
coronary ostia and the brachiocephalic artery so as to block substantially all 
systolic and diastolic blood flow therethrough; and 

a pressure transducer rpeans for measuring fluid pressure mounted on 
said elongated shaft. 



1 37. The catheter devjfce of claim 36 wherein said pressure transducer 

2 means is mounted on said Elongated shaft distal to said expandable means. 



1 38. The catheter device of claim 36 wherein said pressure transducer 

2 means is mounted on said elongated shaft within said expandable means. 
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1 39. The catheter device of claim 38 further cpmprising a second pressure 

2 transducer means for measuring fluid pressure nyounted on said elongated shaft 

3 distal to said expandable means. 



1 40. A balloon catheter comprising: 

2 an elongated shaft comprising an in^er tubular member within an outer 

3 tubular member, said inner tubular member having a distal end, a proximal end, 

4 a first inner lumen and a second inner 1/umen extending therebetween, a first 

5 opening at the distal end in fluid con^nunication with the first inner lumen, 

6 and a second opening at the distal exjtd in fluid communication with the second 

7 inner lumen; and 

8 an inflatable balloon riear tlVe distal eiid of the shaft, an interior space 
U 9 within said inflatable ballobn befng in fluic^! communication with an inflation 
p 1 0 lumen defined by a space b^twqfer^§aid inpfer tubular member and said outer 

1 1 tubular member. 
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3 
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41. The catheter device of claim 40 wherein said inflatable balloon has an 
inflated diameter sufficient /for occluding the ascending aorta between the 
coronary ostia and the brachiocephalic artery so as to block substantially all 
systolic and diastolic blood flow therethrough 
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42. A catheter device for partitioning a patient's ascending aorta between 
the coronary ostia and /the brachiocephalic artery, comprising: 

an elongated shaft having a distal end, a proximal end, a first inner lumen 
extending therebetween, and an opening at the distal end in fluid 
communication witn the first inner lumen; 

a first expandable means near the distal end of the shaft proximal to the 
opening in the first/ inner lumen for occluding the ascending aorta between the 
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8 coronary ostia and the brachiocephalic artery so as to block substantially all 

9 systolic and diastolic blood flow therethrough; and 

10 a second expandable means near the distal end of the shaft distal to the 

1 1 first expandable means for protecting the dis/al end of the shaft from contact with 

12 an inner surface of the ascending aorta. 

1 43. The catheter device of claim 42 wherein said first expandable means 

2 comprises a first inflatable balloon. 

1 44. The catheter device of claim 42 wherein said second expandable means 

2 comprises a second inflatable balloon. 

1 45. The catheter device^6f^ia5m 44 wherein said second inflatable balloon 

2 has a distal end which is iryvertsp and attached to said shaft proximate said distal 

3 end of the shaft. 

1 46. A catheter device for pa^tiliefning a patient's ascending aorta between 

2 the coronary ostia and the brachiocephalic artery, comprising: 

3 an elongated shaft Waving a distal end, a proximal end, a first inner lumen 

4 extending therebetween, an opening at the distal end in fluid communication 

5 with the first inner lumen, and a preshaped distal portion having a curvature 

6 which subtends an angl& of about 225° to about 315°; and 

7 expandable means near the distal end of the shaft proximal to the opening 

8 in the first inner lumen for occluding the ascending aorta between the coronary 

9 ostia and the brachiocephalic artery so as to block substantially all systolic and 
1 0 diastolic blood flow/ therethrough. 

1 47. The catneter device of claim 46 wherein said expandable means 

2 comprises an inflatable balloon. 
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1 48. The catheter device of claim 46 wherein said preshaped distal portion 

2 has a first segment contiguous with a proximal/portion of the shaft, said first 

3 segment having a first radius of curvature, ann a second segment contiguous 

4 with said first segment, said second segment/having a second radius of curvature 

5 less than said first radius of curvature. 

1 49. The catheter device of claim 4Sf wherein said preshaped distal portion 

2 is configured such that when said cathe/er device is inserted into the patient's 

3 aorta the distal end resides in the ascending aorta, the second segment extends 

4 from the ascending aorta over the aoytic arch and the first segment resides in the 

5 descending aorta. 



ii i 
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50. The catheter device of claim 48 wherein said preshaped distal portion 



further comprises a generally st 
segment. 

51. The catheter device^ ofi 
relative to said second segment, 



third segment contiguous with said second 




claim 50 wherein said third segment is angled 



1 52. The catheter deyice of claim 50 wherein said third segment is skewed 

2 relative to said proximal portion of the shaft. 

1 53. The catheter jflevice of claim 46 wherein said preshaped distal portion 

2 has a distal segment wlfiich is skewed relative to a proximal portion of the shaft. 
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54. The catheter device of claim 46 further comprising means for 
straightening the disyal portion of the shaft to facilitate introducing the shaft into 
an artery downstreafn of the patient's ascending aorta. 
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1 55. A catheter device for partitioning a patient's ascending aorta between 

2 the coronary ostia and the brachiocephalic artery, comprising: 

3 an elongated snaft having a distal end, a proximal end, and an inflation 

4 lumen extending therebetween; and 

5 an inflatable balloon near the distal end of the shaft for occluding the 

6 ascending aorta between thacoronary ostia and the brachiocephalic artery so as to 

7 block substantially all systolic\and diastolic blood flow therethrough, an interior 

8 space within said inflatable balibon being in fluid communication with said 

9 inflation lumen, said inflation lumen being configured to allow inflation of said 
^ 1 0 interior space of said inflatable balloon to a vptfume of about 40 cc with an 

12 1 1 aqueous inflation medium in a time of than about 40 seconds. 
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56. The catheter device of clainy55 wheffem said inflation lumen is 
configured to allow inflation of said interior spare or^id/infla table balloon to a 



volume of about 40 cc with an aqueoik inflation Vie* 
about 20 seconds. 



in a time of less than 



1 57. The catheter device of claim 55 wherein said elongated shaft has a 

2 length sufficient to allow said distal end to b^positioned in the patient's 

3 ascending aorta with said proximal end exfending out of a peripheral artery of 

4 the patient. 

1 58. The catheter device of/claim 57 wherein said elongated shaft has a 

2 length of at least 80 cm to facilitate transluminal positioning from a femoral 

3 artery to the ascending aorta. 



1 59. The catheter/device of claim 55 wherein said inflatable balloon is 

2 inflatable to a volum^ of about 40 cc with an aqueous inflation medium in a time 
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of less than about 40 seconds with an inflation pressure not exceeding 35 psi 
measured at the proximal end of said inflation lumen. 



1 60. The cathetelsdevice of claim 55 wherein said elongated shaft further 

2 comprises an infusion lumkj extending between the proximal end and the distal 

3 end of the shaft, and an openingh^said shaft distal to said inflatable balloon in 

4 fluid communication with the infusiorhkmnen. 

1 61. The catheter device of claim 55 wherein said Iitflatipn lumen has a 

2 cross sectional area of at least 0.5 mm 2 . 
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62. The catheter device of claim 55 wherein^^aid inflatable balloon is 
inflatable to a volume of about 40 cc with an aqueous infla/kon medh 



containing a radiopaque contrast agent in a time 



of less 



ibout Xo seconds. 



63. A catheter device for partitioning a paraefit's asfcending aorta between 
the coronary ostia and the brachiocephalic artery, (Sqmpa'ising: 

an elongated shaft having a distal end,/k proximal end, a first inner lumen 
extending therebetween, an opening at th^/distal end in fluid communication 
with the first inner lumen, and a preshajzfed distal portion configured to conform 
generally to the patient's aortic arch sv/th that the distal end is positionable 
within the ascending aorta with the>distal end of the elongated shaft in proximity 
to an anterior wall of the ascending aorta; and 

an expandable means neat the distal end of the shaft proximal to the 
opening in the first inner lumen for occluding the ascending aorta between the 
coronary ostia and the brachiocephalic artery so as to block substantially all 
systolic and diastolic blooca flow therethrough. 
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64. A method of partitioning a patients ascending aorta between the 
patient's coronary ostia and the patient's brachiocephalic artery, comprising: 

introducing a distal end of a shaft of an aortic partitioning device into a 
blood vessel downstream of the patient's ascending/aorta; 

transluminally positioning the shaft so that/the distal end of the shaft is in 
the ascending aorta and an expandable occluding member attached to the shaft 
near the distal end is disposed between the c^onary ostia and the brachiocephalic 
artery; and 



expanding the occluding 
partitioning device within the i >: 
therethrough. 



member eccentrically about the shaft of the aortic 
scendin^ ^b^ta to completely block blood flow 



65. The method of claim &^w#erein the occluding member is eccentrically 
expanded about the shaft of the aortic partitioning device with a larger side of the 
occluding member oriented toward the outside of the greater curvature of the 
patient's aortic arch. 

66. The method of/claim 64 wherein the shaft of the aortic partitioning 
device is positioned with a curved portion of the shaft within the patient's aortic 
arch. 



67. The method of claim 66 wherein the curved portion of the shaft 
conforms generally to the curve of the patient's aortic arch and the occluding 
member is eccentrically expanded about the shaft of the aortic partitioning device 

Jhe outside of the greater 



with a larger iide of tixe^5ccluding member o! 
curvature or ti*£patient's aortic arch. 
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68. The method of claim &4 further comprising the step of infusing a 

/ 

cardioplegic agent through a lumen within the shaft having an opening distal to 
the occluding member. 



69. A method of partitioning a patient's ascending aorta between the 
patient's coronary* ostia and tnat>atient's brachiocephalic artery, comprising: 

introducing a distal end of a shaft of an aortic partitioning device into a 
blood vessel downstream of the pat^ffTPs^ascending aorta; 

transluminally positioning/the shaft so that the distal end of the shaft is in 
the ascending aorta and an expandable occluding member attached to the shaft 
near the distal end is disposed betweenAthe corcmary ostia and the brachiocephalic 
artery and a nonocclusive stabilizing meVnbg^is positioned downstream of the 
occluding member; and 

expanding the occluding member within the ascending aorta to completely 
block blood flow therethrough and expanding the stabilizing member to contact 
an inner wall of the aorta. 



70. The method of claim 69 wherein the step of expanding the occluding 
member and the stabilizing member comprises the substep of inflating an 
expandable balloon having khe occluding member located on a distal portion of 
the balloon and the stabilizing member located on a proximal portion of the 
balloon. 



71. The method of claim 69 wherein the expandable occluding member is 
expanded in a position immediately upstream of the brachiocephalic artery. 



72. The method of 
without the stabilizing 



claim 69 wherein the stabilizing member is expanded 
member occluding the patient's ascending aorta. 
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73. The method of claim^69 further comprising the step of positioning a 
blood flow passage within the stabilizing member to allow blood flow from the 
ascending aorta into the brachiocephalic artery. 



liocephalic 



74. A method of partitioning 
patient's coronary ostia and the 

introducing a distal end of 
blood vessel downstream of the 
an inner tubular member within 

transluminally positioning 
the ascending aorta and an e: 
near the distal end is disposed be 
artery; and 

expanding the occludihg 
block blood flow therethrough. 



a patient's ascending aorta between the 
paltient's brachiocephalic artery, comprising: 

shaft of an aortic partitioning device into a 
pktient's ascending aorta, the shaft comprising 
m outer tubular member; 

he shaft so that the distal end of the shaft is in 
occluding member attached to the shaft 
n the coronary ostia and the brachiocephalic 



expandable 



75. The method of claim 7 
comprises an inflatable balloon h 
member and a proximal end attached 
the step of expanding the occludiijig 
the balloon by passing an inflation 
inner tubular member and the 




e ascending aorta to completely 



wherein the expandable occluding member 
ving a distal end attached to said inner tubular 
to said outer tubular member and wherein 
member comprises the substep of inflating 
fluid through a flow passage between the 
tubular member. 



outer 



76. The method of claim 73 further comprising the step of measuring 
pressure within the inflatable ball<bon with a pressure transducer within the 
inflatable balloon. 



77. The method of claim 74 wherein the step of introducing the distal end 
of the shaft into a blood vessel is preceded by the step of withdrawing the outer 
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tubular member proximally with respect to the inner tubular member to reduce 



the 



mar member proximany wicn rebpen iu uie uuier muuidr ineniuer to reauce 
profile of the occluding Aember on the shaft of the aortic partitioning device. 



78. The method of 
of the shaft into a blood vesse 
tubular member with respect 
of the occluding member on 



claiijn 74 wherein the step of introducing the distal end 
is preceded by the step of rotating the outer 
to the inner tubular member to reduce the profile 
the shaft of the aortic partitioning device. 



79. The method of claim 74 further comprising the step of measuring 
aortic pressure distal to the occluding member. 

80. The method of claim 74 further comprising the step of measuring 
aortic pressure distal to tKe op>luding member with a pressure transducer 
nearthe distal end of the shaft. 

81. The method <^f cl&iifr X4 further comprising the step of measuring 
aortic pressure distal to t^ebfccluding member with a pressure transducer 
nearthe distal end of the shaft. 



82. A method of partitioning a patient's ascending aorta between the 
patient's coronary ostia an<jl the patient's brachiocephalic artery, comprising: 



introducing a distal 



snd of a shaft of an aortic partitioning device into a 



blood vessel downstream of the patient's ascending aorta, the shaft comprising 



an inner tubular member 
advancing the shaft 



within an outer tubular member; 
so that the distal end of the shaft is in the aorta and 
expanding a distal expandable member attached to the shaft near the distal end of 
the shaft to protect the dismal end of the shaft from contact with an inner surface 
of the aorta; and 
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transluminally positioning the shaft so that the distal end of the shaft is in 
the ascending aorta and an expandable occluding member attached to the shaft 
proximal to the distal expandable member is disposed between the coronary ostia 
and the brachiocephalic arter^; and 

expanding the occluding member within the ascending aorta to completely 
block blood flow therethrough. 

83. The method of /claim 82 wherein the step of transluminally 
positioning the shaft so mat the distal end of the shaft is in the ascending aorta 
includes the substep of advancing the shaft until the expanded distal expandable 
member contacts the pament's aortic valve. 



84. A method of /partitioning a patient's ascending aorta between the 
patient's coronary ostia| and the patient's brachiocephalic artery, comprising: 
introducing a difctal enckof a shaft of an aortic partitioning device into a 



blood vessel downs 



the ascending aorta 
wall of the ascendin 



ream of the patient's ascending aorta; 



transluminally positioning the shaft so that the distal end of the shaft is in 



wfrtl\ the distal/end of the elongated shaft in proximity to a 
whj^h is most elevated and an expandable occluding 
member attached to the shaft near the distal end is disposed between the 
coronary ostia and tne brachiocephalic artery; and 

expanding the occluding member within the ascending aorta to completely 
block blood flow therethrough. 



85. The 
ascending aorta 



method of claim 84 further comprising the step of venting the 
throbgh a lumen connecting with the distal end of the shaft. 



86. The method of claim 85 including the step of placing the patient 
supine so that the wall of the ascending aorta which is most elevated is an 
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anterior wall of the ascending aorta and the distal end of the elongated shaft is in 
proximity to the anterior Wall so that any air within the ascending aorta is 
withdrawn through the lumen of the aortic partitioning device in the venting 
step. 

87. A cannula adapted to permit passage therethrough of a catheter for 



percutaneous insertion in 



the body of a patient, said cannula comprising: 



a cannula body having a proximal end, a distal end and a cannula lumen, 



a first leg connected 



a second leg having 
second leg being connectec. 



cannula lumen and said <:■ 
a second hemcJ^sta^is 
end of said catheter inser * 



to said proximal end of said cannula body, said first leg 



having a blood flow lumen in fluid communication with said cannula lumen, 



a proximal end and a distal end, said distal end of said 
to said proximal end of said cannula body, said second 
leg having a catheter insertion lumen in fluid communication with said cannula 
lumen, 

a first hemostasis n^eans for selectively preventing fluid flow between said 

[ieter insertion lumen, and 
m£ans fop/preventing fluid flow from the proximal 
ion lumen, said second hemostasis means being spaced 
apart from said first hem ^stasis means to create a catheter insertion chamber 
within said catheter insertion lumen. 

88. The cannula c f claim 87 wherein said second hemostasis means 
comprises a resilient sealing member having an opening therethrough, and a 
compression means for compressing said resilient sealing member to selectively 
occlude said opening. 

89. The cannula cf claim 87 wherein said first hemostasis means has an 



open position which alio 



rs free passage of a catheter from said catheter insertion 



lumen into said cannula \lumen. 
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90. The cannula of claim 89 whetein said first hemostasis means 
comprises a flexible tubular member intermediate said proximal end and said 
distal end of said second leg and an external clamp means for clamping said 
flexible tubular member to occlude said catheter insertion lumen. 



91. The cannula of claim 87 wherein said second hemostasis means has a 
closed position which prevents fluid/ flow from the proximal end of said catheter 
insertion lumen, and an open position which allows insertion of a catheter 
through said second hemostasis means into said catheter insertion lumen. 



92. The cannula of claim 91 wherein said second hemostasis means 
provides an open passage for insertion of a catheter through said second 
hemostasis means when said secQnd hemostasis means is in said open position. 



least 5 mm when said se 



93. The cannula of/claipn 91 wherein said open passage has a diameter of at 
ifconcj hemostasis meajris is in said open position. 



94. The cannula oAcfeim 9l^wRerein said second hemostasis means 
provides a sliding hemostatic seal around a shaft of a catheter inserted through 
said second hemostasis m?ans when said second hemostasis means is in said 
open position. 



95. The cannula of claim 91 wherein said second hemostasis means has an 
intermediate position wnich creates a seal against an external surface of said 
catheter to prevent fluid flow from the proximal end of said catheter insertion 
lumen when said catheter is inserted through said second hemostasis means. 
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96. The cannula of claim 95 wherein said second hemostasis means 
provides a sliding hemostatic seal around a shaft of a catheter inserted through 
said second hemostasis means when ^aid second hemostasis means is in said 
intermediate position. 

97. The cannula of claim 95 Avherein said second hemostasis means is 
selectively movable between said ^pen position, said closed position and said 
intermediate position. 

98> The cannula of claim 87 further comprising a third hemostasis means 
for selectively preventing fluid flow through said cannula lumen. 

99. The cannula of /Clafim 98\wherein said third hemostasis means 



comprises a flexible tub 
distal end of said cannula 
flexible tubular member 



ar /membetr intermediate said proximal end and said 
and an external clamp means for clamping said 
ocjeiude said cannula lumen. 



100. The cannula of claim 87 further comprising a lubricious coating on an 
interior surface of said qannula lumen and an interior surface of said catheter 
insertion lumen. 

101. The cannula of claim 87 further comprising a lubricious coating on an 
exterior surface of at Least a distal portion of said cannula body. 



. 102. The cannula of claim 87 wherein said cannula body has a tapered 
distal portion having a distal external diameter which is smaller than a proximal 
external diameter of said cannula body. 
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1 103. The cannula of claim 87 wherein at l^ast a distal portion of said 

2 cannula body is reinforced with a coiled wire embedded in a wall of said cannula 

3 body. 



1 104. The cannula of claim 87 in combination with an aortic partitioning 

2 catheter means for occluding a patient's ascending aorta between the coronary 

3 ostia and the brachiocephalic artery, said aortic partitioning catheter means 

4 having a distal end dimensioned for passage through said catheter insertion 

5 lumen. 



1 105. An adapter for proximal attachment to a cannula for placement in a 

2 blood vessel comprising: 

3 a first leg having a proximal ejnd, d distal end and a first lumen 

4 therebetween; 

5 a second leg having havingVk pifoximaKend, a distal end and a second 

6 lumen therebetween, the distal e^d of the second arm being attached to the first 

7 arm such that the second lume^ is in fluid communication with the first lumen; 

8 a first hemostasis mean^ in a distal portion of the first arm for selectively 

9 preventing fluid flow through the first lumen; 
10 a second hemostasis irleans in a proximal portion of the first arm for 
1 1 selectively preventing fluid/flow through the first lumen; and 
1 2 means for attaching the adapter to a proximal end of the cannula. 



1 106. A repositionaple securing device for securing an elongated medical 

2 instrument in a selected ^position, said repositionable securing device comprising: 

3 a tubular member having a lumen therethrough to slidably receive said 

4 elongated medical instrument therein, said lumen having a high friction 

5 material on an inner surface of said lumen; and 
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means for compressing said tubular member around said elongated 
medical instrument to frictionally secure said tubular member to said elongated 
medical instrument. 



107. The repositionable securing device hi claim 106 wherein said tubular 
member has a longitudinal slot communicating with said lumen along at least a 
portion of said tubular member which renders said tubular member more easily 
compressible around said elongated medicafl. instrument. 

108. The repositionable securing device of claim 106 wherein said high 
friction material comprises particles adhered to the inner surface of said lumen 
to increase friction between said inner surface and said elongated medical 
instrument. 

109. The repositionable secur/ng device of claim 106 wherein said means 
for compressing said tubular memper around said elongated medical instrument 
comprises a suture or ligature Med around an exterior surface of said tubular 
member. 

110. The repositionaMe/sec&ring device of claim 106 wherein said exterior 
surface of said tubular member furtn^Lcefmprises a means for securing said 
suture or ligature to said tubular member. 

111. The repositionable securing device of claim 106 wherein said means 
for securing said suture or ligature to said tubular member comprises at least one 
circumferential groove in the exterior surface of said tubular member. 

112. The repositionable securing device of claim 106 wherein said tubular 
member has a longitudinal slot communicating with said lumen along at least a 
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portion of said tubular member which renders said tubular member more easily 
compressible around said Elongated medical instrument, said high friction 
material comprises particles adhered to the inner surface of said lumen to 
increase friction between said Inner surface and said elongated medical 
instrument, said means for cpmpressing said tubular member around said 
elongated medical instrument comprisgs^a suture or ligature tied around an 
exterior surface of said tubu^taj/mqmber, and said tubular member further 
comprises at least one circumferential groove in said exterior surface of said 
tubular member for securing said suture or ligature to said tubular member. 
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